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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for extracting a plurality of 
ceramic multi-layer substrates having conductive patterns whose 
dimension precision is satisfactory from one sintered body. 
SOLUTION: In this method for manufacturing a plurality of ceramic multi- 
layer substrates by printing conductive patterns 3a and 3b on a green 
sheet 1, laminating and sintering (hot-pressing) this, and cutting the 
sintered body, a dummy pattern 3c is formed in a region Rl where the 
conductive patterns 3a and 3b are printed. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] After carrying out the laminating of the green sheet (1) with 
two or more fields (Rl) where the conductor pattern (3a, 3b) was printed, 
In the approach of giving this baking by the hotpress to the layered 
product (4), cutting the obtained sintered compact (5) in parts other 
than the field (Rl) where said conductor pattern (3a, 3b) was printed, 
and manufacturing two or more pieces of ceramic multilayer substrates 
(10) The manufacture approach of the ceramic multilayer substrate 
characterized by coming to prepare a non-printed field (R2) between the 
fields (Rl) where said conductor pattern (3a, 3b) was printed in the 
range which does not exceed 20% of the area of a green sheet (1). 
[Claim 2] The manufacture approach of the ceramic multilayer substrate 
according to claim 1 which set width of face (w) of said non-printed 



field (R2) to 1mm - 5mm. 

[Claim 3] After carrying out the laminating of the green sheet (1) with 
two or more fields (Rl) where the conductor pattern (3a, 3b) was printed, 
In the approach of giving this baking by the hotpress to the layered 
product (4), cutting the obtained sintered compact (5) in parts other 
than the field (Rl) where said conductor pattern (3a, 3b) was printed, 
and manufacturing two or more pieces of ceramic multilayer substrates 
(11) The manufacture approach of the ceramic multilayer substrate 
characterized by performing a laminating after forming a dummy pattern 
(3c) between the fields (Rl) where said conductor pattern (3a, 3b) was 
printed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture 
approach of the ceramic multilayer substrate by hot pressing. 
[0002] 

[Description of the Prior Art] Generally a ceramic multilayer substrate 
is manufactured by the procedure of giving a hotpress as this baking 
after carrying out temporary baking of the layered product which carried 
out two or more sheet laminating of the green sheet which printed the 
conductor pattern, and obtained it. Moreover, in order to lower the 
manufacturing cost of a ceramic multilayer substrate, it is supposed 
that the so-called plurality **** of cutting the sintered compact of one 
sheet in a predetermined part, and making it two or more pieces of 
substrates is desirable. 

[0003] Such when performing two or more as shown in drawing 5 , it 



is necessary to establish the field 22 where the conductor pattern 21 

was printed in two or more places of a green sheet 23. 

[0004] 

[Problem(s) to be Solved by the Invention] However, if the layered 
product 24 which carried out the laminating of the above green sheets 23, 
and obtained them is used, the following problems will arise. 
[0005] As shown in drawing 5 , in the front face of a green sheet 23, 
the field (only henceforth a ''printing field") 22 where the conductor 
pattern 21 was printed, and the other field (only henceforth a "non- 
printed field") 25 are intermingled. For this reason, if the laminating 
of the green sheet 23 is carried out, a difference will arise thickly in 
the printing field 22 and the non-printed field 25 (refer to drawing 6 ). 
[0006] Therefore, if a hotpress is given to a layered product 24, 
applying a pressure in the thickness direction (Z direction), a pressure 
will concentrate especially on the printing field 22 which has upheaved 
rather than the perimeter, and a conductor pattern 21 will spread to a 
longitudinal direction (X, the direction of Y) like drawing 6 . 
Consequently, the dimensional accuracy of a conductor pattern 21 got 
worse, and, moreover, there was fault that about **0. 2% of dimension 
dispersion arose in every substrate. 

[0007] Thus, it was hard to say that the rate from which the product 
which fills predetermined dimension specification with the conventional 
manufacture approach is obtained is low, and the hotpress and the merit 
to take [ two or more ] are fully enjoyed. 

[0008] This invention is made in view of the above-mentioned situation, 
and the purpose is in offering the manufacture approach of the ceramic 
multilayer substrate which two or more ceramic multilayer substrates 
which have a conductor pattern with sufficient dimensional accuracy are 
taken, and can carry out them from the sintered compact of one sheet. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned 
technical problem, in the 1st invention After carrying out the 
laminating of the green sheet with two or more fields where the 
conductor pattern was printed, In the approach of giving this baking by 
the hotpress to the layered product, cutting the obtained sintered 
compact in parts other than the field where said conductor pattern was 
printed, and manufacturing two or more pieces of ceramic multilayer 
substrates It is making into the summary coming to prepare a non-printed 
field between the fields where said conductor pattern was printed in the 
range which does not exceed 20% of the area of a green sheet. In this 
case, it is desirable to set width of face of a non-printed field to 1mm 



- 5mm. 

[0010] Moreover, after carrying out the laminating of the green sheet 
which has two or more fields where the conductor pattern was printed in 
the 2nd invention, In the approach of giving this baking by the hotpress 
to the layered product, cutting the obtained sintered compact in parts 
other than the field where said conductor pattern was printed, and 
manufacturing two or more pieces of ceramic multilayer substrates After 
forming a dummy pattern between the fields where said conductor pattern 
was printed, it is making to perform a laminating into the summary, in 
this case, the thickness of a dummy pattern — the conductor pattern 
concerned and abbreviation — it is desirable that it is the same 
thickness. It is because it is easy to equalize the pressure at the time 
of a hotpress. 
[0011] 

[Function] According to the 1st invention, when the pulse duty factor of 
the printing field in a green sheet front face becomes high, most 
layered products serve as height of a printing field, and the thick 
difference in a layered product will be canceled as a result. Therefore, 
the pressure of a hotpress is distributed and a pressure comes to be 
equally added over the whole region of a layered product. 
[0012] According to the 2nd invention, most layered products become 
equal to the height of a printing field by existence of a dummy pattern, 
and the thick difference in a layered product will be canceled as a 
result. For this reason, the pressure of a hotpress is distributed and a 
pressure comes to be equally added over the whole region of a layered 
product. 

[0013] In addition, in said 1st invention, it is required to make a non- 
printed field into the range which does not exceed 20% of the area of a 
green sheet. When this ratio exceeds 20%, the rate that the printing 
field in a green sheet occupies falls relatively, and it becomes 
impossible to fully aim at the dissolution of the thick difference in a 
layered product. However, since there is a possibility that the 
lamination nature at the time of a laminating may get worse when there 
are too few rates that a non-printed field occupies, as for said ratio, 
it is desirable to set it as the range used as 5% or less. That is, 
securing the part in which green sheets carry out field contact to some 
extent will say that it is desirable when maintaining lamination nature. 
[0014] Moreover, when preparing a non-printed field, it is desirable to 
set the width of face to 1mm - 5mm. It is because it becomes difficult 
to cut a sintered compact correctly as this width of face is less than 
1mm. On the other hand, if this width of face exceeds 5mm, the rate that 



a non-printed field occupies will increase relatively, and it is because 

it is not suitable. 

[0015] 

[Embodiment of the Invention] [Example 1] The example 1 which 
materialized this invention to the manufacture approach of an alumimium 
nitride (A IN) multilayer substrate is hereafter explained to a detail 
based on drawing 1 and drawing 2 . 

[0016] In this example 1, a green sheet (400-micrometer order in 
thickness, 200mm angle) 1 is produced by carrying out sheet forming of 
the slurry which contains A1N powder as a principal component with a 
doctor blade method. In this way, as shown in drawing 1 (a), two or more 
holes 2 for through hole formation are formed in the predetermined 
location of the green sheet 1 obtained of drilling or punching 
processing. Subsequently, the tungsten paste P is printed by said green 
sheet 1 with a screen printer, and — the inside of the hole 2 for 
through hole formation of a green sheet 1 — the inside of a through 
hole — a conductor — circuit 3a is formed and circuit pattern 3b is 
formed in the front face of a green sheet 1 (refer to drawing 1 (b)). 
[0017] As a result of such printing, as shown in drawing 2 , on a green 
sheet 1, the abbreviation square-like printing field Rl will be in the 
condition of having been arranged at six piece x6 train. On the other 
hand, it will be in the condition that the non-printed field R2 was 
formed in the shape of a grid between each printing field Rl. 
[0018] In addition, in the example 1, the ratio of the area of the non- 
printed field R2 to the surface area of a green sheet 1 is set up to 
about 19%, and the width of face w is set as about 3mm. Furthermore, as 
a slurry for green sheet 1 production, to lOOOg of A1N powder whose mean 
particle diameter is about 1. 7 micrometers, 4 % of the weight of 
oxidization yttrium powder, 11 % of the weight of acrylic binders, 0.5 % 
of the weight of dispersants, and 4 % of the weight of plasticizers as 
sintering acid are blended, and what was kneaded to homogeneity is used 
in this example 1. 

[0019] moreover — as said tungsten paste P — the inside of a through 
hole — a conductor — two kinds for object for circuit 3a formation and 
circuit pattern 3b formation are used, the inside of a through hole — a 
conductor — a mean diameter blends 1.9 % of the weight of acrylic 
binders, 2. 7 % of the weight of solvents, and 2. 0 % of the weight of 
dispersants with 2000g of tungsten particles which are 3. 4 micrometers, 
and mixes the paste P for circuit 3a formation to homogeneity. 5000g of 
tungsten particles whose mean diameter of the paste P for circuit 
pattern 3b formation is 1. 1 micrometers on the other hand — 3. 5 % of 



the weight of acrylic binders, 6. 6 % of the weight of solvents, and a 
CHIKUSO agent — 0. 1% of the weight, 0. 3 % of the weight of dispersants 
and 0. 1 % of the weight of plasticizers are blended, and it mixes to 
homogeneity. 

[0020] After said green sheet 1 performs the temporary press to circuit 
pattern 3b, two or more sheet (this example 1 six sheets) laminating of 
it is carried out, and thermocompression bonding is carried out with 
lamination equipment etc. (refer to drawing 1 (c)). Thus, after drying 
and degreasing, temporary baking of the layered product 4 obtained is 
carried out under a non-oxidizing atmosphere. And the layered product 4 
by which temporary baking was carried out turns into a sintered compact 
5 by carrying out actual baking (1780 degrees C, 3 hours) under 
elevated-temperature pressurization by hotpress equipment 6 further. 
[0021] Then, said sintered compact 5 is cut in the part (part shown with 
a broken line in drawing 2 ) of the non-printed field R2, and is divided 
into the A1N multilayer substrate 10 of a total of 36 pieces of 30mm 
angles. And when X of circuit pattern 3b in these multilayer substrates 
10 and the amount of gaps to the direction of Y were measured, the value 
is settled to less than **0. 1%, and was extremely excellent in 
dimensional accuracy. Moreover, since there were many multilayer 
substrates 10 obtained from the sintered compact 5 of one sheet as 36 
pieces according to this manufacture approach, it was possible to also 
have attained reduction of a manufacturing cost to coincidence. 
[0022] On the other hand, according to said procedure, the multilayer 
substrate of the example of a comparison was produced for the comparison 
with the multilayer substrate of an example 1. In addition, in the 
example of a comparison, the printing field of four piece x4 train was 
established in the green sheet, and the ratio of the area of a non- 
printed field was set to 73% of the green sheet, and the width of face 
was set as about 12mm (refer to drawing 5 ). As a result of performing 
measurement same about these multilayer substrates, the amount of gaps 
to X and the direction of Y became **0. 2%, and it was checked that it is 
clearly inferior to dimensional accuracy as compared with an example 1. 
[Example 2] Next, the example 2 which materialized this invention is 
explained to a detail based on drawing 3 and drawing 4 . 
[0023] The green sheet 1 of the shape of what was used in said example 1, 
this presentation, and isomorphism is used, and the hole 2 for through 
hole formation is formed [ in / as well as the time of the above- 
mentioned / this example 2 ] in this green sheet 1 (refer to drawing 3 
(a)). 

[0024] subsequently, in the predetermined location of said green sheet 1, 



the tungsten paste P of the thing of an example 1 and this presentation 
prints, respectively — having — the inside of the through hole as a 
conductor pattern — a conductor — circuit 3a and circuit pattern 3b 
are formed (refer to drawing 3 (b)). 

[0025] On a green sheet 1, the abbreviation square-like printing field 
Rl will be in the condition of having been arranged at four piece x4 
train, as a result of printing of Paste P. And in this example 2, dummy 
pattern 3c of the almost same thickness as circuit pattern 3b is formed 
between the printing fields Rl by printing said paste P further. 
[0026] Like the case of an example 1, after a temporary press, the 
laminating of said green sheet 1 is carried out, and thermocompression 
bonding is carried out (refer to drawing 3 (c)). The layered product 4 
obtained turns into the predetermined sintered compact 5 through this 
baking by hotpress equipment 6, after passing through desiccation, 
cleaning, and temporary baking (refer to drawing 3 (d)). Then, said 
sintered compact 5 is cut in the part (part shown with a broken line in 
drawing 4 ) of dummy pattern 3c, and is divided into the A1N multilayer 
substrate 11 of a total of 16 pieces of 30mm angles. 
[0027] When X of circuit pattern 3b in these multilayer substrates 11 
and the amount of gaps to the direction of Y were measured, the value is 
settled to less than **0. 1%, and was extremely excellent in dimensional 
accuracy like said example 1. 

[0028] Moreover, according to this example 2, since formation of dummy 
pattern 3c and formation of circuit pattern 3b can be performed that it 
is simultaneous and easily, disadvantageous profit does not necessarily 
arise on a production process. Furthermore, since it is also possible to 
use behind dummy pattern 3c which remained in the periphery section as a 
plating bar according to the configuration of this multilayer substrate 
11, it is very convenient. 

[0029] In addition, it is not limited only to the above-mentioned 
examples 1 and 2, and this invention can be changed as follows. For 
example, even if the methods of the array of (a) and the printing field 
Rl in a green sheet 1 are things other than six piece x6 train like 
examples 1 and 2, and four piece x4 train, of course, they are not cared 
about. 

[0030] (b) The appearance of the printing field Rl may not necessarily 
be restricted in the shape of [ like examples 1 and 2 ] an abbreviation 
square, and may be the configuration of arbitration, such as a triangle 
and other polygons. Moreover, it is possible to change also about the 
configuration of the non-printed field R2 according to the appearance of 
the printing field Rl or the method of an array. 



[0031] (c) Dummy pattern 3c does not necessarily need to be a conductor 
like an example 2, for example, may be insulators, such as ceramics. 
Moreover, even when forming dummy pattern 3c with the tungsten paste P, 
of course, it is also possible to carry out separately from formation of 
circuit pattern 3b. 

[0032] (d) It is also possible to replace with the examples 1 and 2 
which used the green sheet 1 made from A1N, for example, to use green 
sheets, such as a product made from an alumina, a product made from 
silicon nitride, and a product made from boron nitride. 
[0033] (e) Moreover, of course, it is also possible to replace with the 
examples 1 and 2 which used the tungsten paste P, for example, to use 
the conductive metal paste of those other than tungstens, such as 
molybdenum, niobium, and a tantalum. 
[0034] 

[Effect of the Invention] As explained in full detail above, in order 
according to the manufacture approach of the ceramic multilayer 
substrate of this invention to cancel the thick difference in a layered 
product and to add the pressure of a hotpress equally throughout a 
layered product, the outstanding effectiveness that take two or more 
ceramic multilayer substrates which curvature does not occur and have a 
conductor pattern with sufficient dimensional accuracy, and they are 
made from the sintered compact of one sheet is done so. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] (a) - (d) is the outline forward sectional view showing the 
process which manufactures the A1N multilayer substrate of an example 1. 
[Drawing 2] It is the top view showing the green sheet of an example 1 



with which the conductor pattern was printed. 

[Drawing 3] (a) - (d) is the outline forward sectional view showing the 
process which manufactures the A1N multilayer substrate of an example 2. 
[Drawing 4] It is the top view showing the green sheet of an example 2 
with which the conductor pattern and the dummy pattern were printed. 
[Drawing 5] It is the top view showing the condition of having printed 
the conductor pattern in a green sheet in the manufacture approach of 
the conventional ceramic multilayer substrate. 

[Drawing 6] It is the partial outline forward sectional view showing the 
layered product in front of a hotpress in the manufacture approach of 
the conventional ceramic multilayer substrate. 
[Description of Notations] 

1 — green sheet and 4 — a layered product, 5 — sintered compact, 10, 
the A1N multilayer substrate as a 11 — ceramic multilayer substrate, 
and Rl The field (= printing field) where — conductor pattern was 
printed, and R2 the inside of — non-printed field and the through hole 
as a 3a — conductor pattern — a conductor — a circuit and 3b — the 
circuit pattern as a conductor pattern, a 3c — dummy pattern, and w — 
width of face (non-printed field). 

[Translation done. ] 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 5] 

21 22 



□ □ □ 

□ □ □ □ 

□ □ □ □ 




23 



25 



[Drawing 4] 





\'\ 


n 


0 






r J 

u 

t- J 


□ 

. — 




1 1 


n 


n 


i ^ 

□ 


> 


u 


n 


u 


□ 





[Drawing 6] 
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& . -77, i 5 waZMz. h t Mlffl 

Aft&fiJ^WWfctMflnLT L4v\ ffltlMr^fr 

[0015] 

t^s-^a (a i n) ^mw&nmmmimMtL 
tzmmm 1 *b 1 . m2i / zm^mmizmw^z> . 
[ooi6] *nsfe^ji tts^-r^'y-y^— b 

4 0 0^mli, 2 0 0mra^) lii, AlN^ii 
#fc LT-#tfX7 U— £ ^-7'V- F&fcTS'-h 
)^^&,rfcfci->Ttf«*-LS, ;aUfHii^/ 

y->-^-M<ofi)fMiat(is 01 (a) 

i a fc , h u ivmxjb h \ MZfrhikz mumz x~?xm 

!)-^-Mtli x ? y WJIC J: 0 ^ 
y/Xf^- xhP^EpJH£ix&. -f-LT, ^'y— >- 
v— b 1 ox^-^-;txffMffl?L2rtt;{ix;l~^-;i' 

Hfctti3ft^*-:'3bj&TOjftS;h.4 (Hl(b)# 
M) . 

[00 17] icoj:3*EpJraiJ^Ss H2fc^S*L&J: 
3(;/y-yy-M±tli, ttiESrj^KeD EPJBIfg« R 
l3&»6«x6WtS«S#ut««i:*&. -7J, #Epi|iJ 

[ 0 0 1 8 ] Hffi^J 1 ^>J -yy- h 1 CO 

3mmizttt&j\FWfflmmR2P)wt*e>Jzm&toi 9% 

fciSS^ix, ^o-?-Otgw{i:ft3ramt|^SfLTV^ 0 

sfc, ^mmmim, /y-yy-Mf«M«x5 

>J-fc LT, TJ&fiffitfttl • 7umcoA 1 N*&*1 0 
0 OgfcffLT, SS*i»Jfc LXCDWtit-l -y h "J^Aft 

*4ii%, r^yy^^y^i i«»%, mm 



[0 0 19] 4fc, IfTlB^^^'x^y^-x hPfc LX 
>3bJFMffl^Z.SW^'<£fflSix-CV^, x;i— 

rtSWfcEUS 3 affMffl^-X h Pti, ^SS^'3 . 

4//m«^y^fyS?2 0 o o gfc, y;i^A 
9 mm.% . ?MIJ 2 . 7 aflHffl 2 . 

i. Um^y/xfy8f5 0 00g(:, 7?'J;i 

0. 111%, #M0. 3fiM%aV^Syo. 11 

[0020] Hfrie^y-^^-h i(i. Bts^^— ^3 
b i.z^h^yvx^'M^tzmzmm. u&mm 1 -c 

(Hl(c)#B3) . ii0j;3tcLTf#^ix-g.« 

«*c4ii. ■ m%zKtzmzim\mm%T\<zm^ 
7 8o°c, 3mm) ztihzbizx*), mm5b% 

[0021] zcom. m?&ffi£ik5te3pmmMR2cD 

3 61V<7)3 0mra^C7)A 1 N^IISl QiZftffl-£tl&. 
^LX, Zti&co&m&Ml OttsttSBK^^— V3 

±0. l%JilF f 3(;lR4oT*5 0, WfcT^tfftteftfl 

itrjx hOffiMtlSll^t^^S i biMmX'h^fz. 
[0022] -7f, HJfipiJ l ^JiMc fc ^IbK^^ift 

*s, IbKWTtt^'y ->-v— hfc4fflx 4MoEpJaiM* 

07 3%fcfSSL, -eotlSr^l 2MtiS£l,fc (H5 

#R3) . iti^^ssKfcov^'ri^acoai^^fi-jjt 
ms, x , YTffr^oim/Bi ± o . 2 % b * o , mm 
m i fcitLTBfl^^fc^tiswjgfc^^. i b mmzti 

CHS4M2] ^fc, *«BB*S#-fi;tfcSaifW2tH 

3, H4fcaer?&BWifciiw-4. 
[0023] 2 fcfc^r t , mna^JS^J 1 izx 
mm Lfzhc^b mm&fr^mimkcoy y -> is— m s&* 
fflv^a, iBj^y— y^— h ifci±ir^<7)fc#fc|5it< 

x;l~^-;^Mffl?L 2 ^ffM$ ti-S ( H 3 (a) # 

[0024] ffia^'y-v-^- h i om^ea 
fc«siift^j i ^tcDfc mm.f&c7)? y^xfy^-x h p 
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/H*$¥flc[I|g& 3 a %X/m& *?—>3b jfiB®. £ it & 
(El 3 (b)#H3) . 

[00 2 5] ^— X b PSOEPfijOlSS, /'J-Vy- h 
1 ±tcti*jES^*C<OWIBlfH«Rl36 I 4fflx45!Ifc:E« 

-x h P ^fcCiot, 30!K£ttRll8l(c£ 

Ifc/^ — y 3 b fc lIBrH tff S S — ^ y 3 c s6< 

[0026] tfris^u-y^- h 1 14, SIMM 1 

t isjfls tf^r v x mzmm $ ft^oi&jE* zti& < 0 3 

(c)#HS) . #&ft&8tJIflc4tiSe«L 

tomis* 5 1 & h ( 0 3 (d) nm > . -of*. Mia^is 

#:5(4^'S-^°^->3 cCOgftfr ( 04 fcTBGRTr^S 
ftSSP^) TOTfStU ^Itl 6fr«3 Omm^A 1 N 

[0027] zti^co^mmmi 1 fcfcftsiai^- 
im±± o . i ^fiirtfcjR* -oxa o , MiBHSfi^j i fc r 

[00 28] *SSfcW2fc:.I:4i:, 
> 3 c <7)BmtW&m^?—> 3 b fDflM fc §r RlfrfcAo 

■B s £.K&k^5Z.bl>tcW set, £<7)^»Mtl 1» 

eater**. 

[ 0 0 2 9 ] £fc , *SKB«JJESItW 1 . 2 cD^EB 
#U{4\ (a) ^'J-yy-M^fctt 

* epwjiS«ri wiH^iwtts-fi. mmm 1 , 2^3^ 
6 is x 6 ?ij , 4 11 x 4 miiW-cD & cr>T$> ~> x t zmmh 

[0030] ( b ) epffl^Rl^^(4^Jfi^J 1 , 2 

[003 1] ( c ) ^S— >3 d±mMM2coi. 
a L t> **T"fc £ < . fflz. tf-fc 

y^?— >-3 cSr^y/Xr^- xbPtiotMt 



2>i§teTk , ElK^->' 3 b<9JBjftfcl±H!HlfcfT 3 <T 
[0 03 2] (d) A 1 Nl/iJ-yy-M^fifflL 

fcswwi, 2izita. Mn.ttTn'S-rm. mom 

[0033] ( e ) fyrxv-y^— xvpm 
m vtzmmm 1 , 2 . w*. tr* u >■ , -?r 

[0034] 

ffiS^oa v ^»#:y ^-yH«*7i-^^m 

[Hi] ( a ) ~ ( d ) immm 1 i n^jis^* 

[02 ] 8Mtyc^-y**9MB$*LfciatWl o^U-v 

[03] ( a) - (d) imMm2CDA 1 N#jgK«S: 
MiS-f--&XSSr^-f-«EB&IEKlTM0T-S> S . 
[04 ] *#cyN°^->&^"5-^°^->'* i WJ§tl.7t 

[05] m*^7$>y7x%mmicDMmimi l z}5^ 

l-7V->z/-h. 4-SWJflc, 5-*BSf*c, 10, 
1 l--fe7S7?X#lSii: LTtOA 1 N^JBSK, 

ri -^wm^— ys6«9]j8!i$^«« (=wmmm) . 

R2 ■••^Epg'Jffii^. 3 a.—mfc'*?— >t LXCT>X}V— 
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